The ATP-dependent Lon protease of Mus musculus is a DNA-binding protein that is functionally conserved between yeast and mammals.
The ATP-dependent Lon protease is a multi-functional enzyme that is conserved from archae to mammalian mitochondria, which not only degrades protein substrates but also binds DNA. As a starting point toward understanding Lon function in development, the mouse Lon cDNA was cloned and the encoded protein was characterized in cultured mammalian cells, in yeast and in vitro. Mouse Lon shows 87, 40 and 33% amino acid similarity with the human, yeast and bacterial homologs, respectively. Expression of a single mouse Lon transcript is detected in liver>heart>kidney>testis and is present during early embryonic development. Endogenous as well as transiently overexpressed mouse Lon co-localize with mitochondrial markers and have half-lives greater than 24 h as determined by pulse-chase studies. Enzymatically active mouse Lon that hydrolyses ATP and degrades protein and peptide substrates in an ATP-dependent manner also specifically binds to single-stranded but not to double-stranded DNA oligonucleotides. We propose that binding to TG-rich DNA sequences has been conserved between the mouse and human proteins. In addition, the evolutionary conservation of mitochondrial Lon function is demonstrated by the ability of mouse Lon to substitute for the yeast protein in vivo.